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UNITED STATES 

Re. 19,684 

PATENT OFFICE 
19,684 

COMBINATION ORLING WAWE AN) 
BLOW-OUT PREVENTER 

John Young, deceased, late of Los Angeles, Calif., 
by J Warren MacClatchie, assignee, Los An 
geles, Calif. 

Original No. 1,858,352, dated May 17, 1932, Serial 
No. 442,155, April 7, 1930. Application for re 
issue September 20, 1933, Serial No. 690,224 

12 Clains, 

This invention relates to improvements in a 
Combination drilling valve and blow-out preventer. 
The general object of the invention is to pro 

vide an improved device of the class described 
which will not interfere with the drilling or the 
running in or out of the Well and which will pro 
dLice an effective shut-off around tooks or pipes 
Or When ng tools or pipes are in the well. 
A further object of the invention is to provide 

a blow-out preventer wherein a pair of rotatable 
members produce the shut-off action. 
Cother cojects and advantages of the invention 

Will be apparent from the following description 
taken in connection. With the accoral palaying draw 
ings wherein: 

Fig. 1 is a central vertical section through the 
improved device, 

Fig. 2 is a section taken on line 2-2 of Fig. 1. 
Fig. 3 is a side elevation of the device on a re 

duced Scale. 
Fig. 4 is a section taken on line 4-4 of Fig. 1. 
Fig. 5 is a view on a reduced Scale similar to 

Fig. 1 showing the device actuated to shut-off 
around a String of drill tubing. 

Fig. 6 is a top plan view of Fig. 5, and 
Fig. 7 is a view similar to Fig. 5 showing the 

device actuated to close the passageway in the 
well when no drill tubing is in the well. 

Referring to the drawings by reference charac 
ters the improved device is indicated generally at 
9. As shown this device comprises a housing 2 
which includes a casing 3 comprising a top , a 
botton 5 and ends 6. A pair of sides are se 
cured to the casing by bolts 8. 

Extending downward from the bottom 5 there 
is provided a neck 9 which includes an aperture 
20 opening into the casing and the lower portion 
of which is threaded as at 2 for securing it to the 
well casing or other suitable Support 22. 
The neck 9 is preferably provided with a 

threaded aperture 23 in which there is secured a 
pipa 24 which is preferably provided with a con 
trol valve 25 and which may extend to a suitable 
reservoir. 
The top 4 is provided with a neck 26 which in 

cludes a frustro conically shaped aperture 2 which 
is coaxial with the aperture 2 and converges 
toward the casing and opens thereinto. The low 
er end of the aperture 2 is approximately the 
same diameter as the diameter of the aperture 20. 
Ihe neck 26 included a plurality of spaced pairs 
of lugs 23, between each pair of which there is 
pivotally gecured a threaded bolt 29 having a nut 
3 thereoa. 
Within the housing 2 there is provided a pair of 
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rollers 32 which preferably comprise metal cylin 
de's 33 adapted for dependent rotation to any 
one of the positions shown respectively at FigS. 
1, 5, and 7; the cooperating rollers When in the 
position shown at Fig. 1 providing a vertical open- s 
ing between the rollei's through which drill tubing 
or the like may be freely inserted or withdrawill 
from Well casing 22, and the cooperating rollers 
When turned to the position shown at Fig. 5 fol'l- 
ing a restricted vertical opening between the roll- to 
ers adapted to snugly engage drill tubing so as to 
provide an effective shut-off around Said tubing, 
and the rollers when turned to the position shown 
at Fig. 7 completely closing the opening between 
the rollers so as to provide a shut-off for casing 
3 when the drill tubing has been withdrawn from 

the well casing. 
For this purpose the cylinders 33 have coop 

erating peripheral portions 35 adapted to contact 
on the axis of apertures 20-27 when the rollers 9 
are dependently turned to the position shown at 
Fig. 7, thereby leaving no opening between the 
rollers. At one end of their peripheral portions 
36 the cylinders 33 have coopelating recesses S4 
medially of the axial length of the cylindel's and 25 
adapted to form a vertical opening between the 
rollers when turned to the position shown at Fig. 
1, with the peripheral surfaces of the cooperating 
cylinders which are along the length of the cylin 
ders beyond the recesses and which are showr 30 
at 34a, maintaining contact when the rollers are 
turned to the position of Fig. 1. So as to inaintain 
an enclosure arcund the vertical opening which is 
formed, and with said opening in alinement with 
apertures 20-2 and having an uniform cross 35 
sectional area appreciably gi'eater than that of 
drill tubing which is to be in Sertad in Well casillg 
22. At an end of recesses 34 the cylinders 33 have 
cooperating recesses 3 medially of the axial 
length of the cylinders and adapted to form an 40 
opening between the rollers when turned to the 
position shown at Fig. 5, with the peripheral Sur 
faces of the cooperating cylinders which are along 
the length of the cylinders beyond the recesses 3 
and which are shown at 3a, maintaining contact 45 
when the rolers are turned to the position of Fig. 
5 so as to maintain an enclosure around the open 
ing which is formed, and with said opening in 
alinemaent with apertures 2-2 and having a, 
substantially circular cross-section of restricted 50 
radius whereby drill tubing may be received in the 
opening so as to be Snugly embraced by the rollers. 
The recesses 34 are shown as grooves, semi-circu 
lar in cross-section and constituting chords of 
-cylinders 33, and the recesses 37 are shown as 55 
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grooves, semi-circular in cross-section and form 
ig continuations of the chordal grooves 34, with 
the grooves 3 of diminishing radius So as to 
yet laiy merge into the periplineral Surfaces. 36. 
Packing is preferably provided at the COop 

rating peripheral Surfaces 36 so as to form a 
it seal et Ween the rollers when turned to the 

tling Wien the rolliers are turned to the position 
sigs in at Fig. 5. In the illustrated embodiment 
3f 13 invention these packing elements are pro 
vii. y covering the entire periphery of each 
(3 inder 33 with a material 35, such as a specially 
J. : acci rubber, which is Vulcanized on each of 
tile rollers and thereby overies both its Surfaces 
3-3 ( and its groove 3. When the packing is 
i; ii., iihe periphera portions 36 of the co 
o, Calling iolerS ai'e adapted for tight Sealing 
cigagencin, and the recesses 34 are adapted to 
cfiile an opening which is of approximately the 
Iile size as apertures 2-2 and which is large 

g to permit free withdrawal or insertion 
(if drill tubing, and the grooves 3 define a re 
Stricted Substantially circular Opening adapted for 
tight Scaling engagement of its packing around 
dirii big which extends through Said Open 
ing and With the peripheral portions 3a of the 
Cooperating rollers also maintaining a tight Seal 
ing engagement. 

It Will thus be seen that the cooperating recesses 
3 and the cooperating grooves 3 respectively de 
fire openings of appreciably different diameter; 
and in the illustrated enbodiment of the inven 
tion whe'eil the grooves 3 are shown as having 
a dininishing adius, the Opening defined by Said 
grooves may be varied in diameter by dependent 
ly tiling the rollers so as to adapt the opening 
to different sizes of drill tubing. 
Esch end of the rollers 32 are positioned in re 

cesses 38 provided in the sides 7 and they each 
illude a stud shaft 33 which is positioned in a 
bearing recess 4 provided in one of the sides T. 
and a shaft which extends through the opposite 
Side an is packed off by a packing gland 42. 
Adjaceit the GLiter ends Of the shafts 4 there is 
provided Wot'in gears 43 which mesh with a worn 
inion is on a shaft 45 positioned in bearings 

it alii Secured to the shaft 45 there is shown a 
sprocket wheel 47 which may be remotely oper 
Rica by a Spocket chain. 

It will be understood of course that a hand 
Wheel, an electiic motor, or any other Suitable 

set ic may be used for rotating the shaft 45. 
I: Caci of the various positions to which rollers 

32 are lined When the device is in use, as shown 
at FigS. 1, 5 and 7 respectively, and While the 
O's are being turned to these various posi 
... the pacing 35 at the peripheral Surface 
3 of Cach roler, maintains a packing engagement 
with a cooperating element at the proximate end 
is of the casing 3. This cooperating element 
lay comprise a packing member 48 which is 
'ciei'ably inade of a specially prepared rubber 

Ol' Other resilient material and which is adapted 
C, rest oil a seat 49 integral with the end 6. For 
coimpressing and expanding each of the packing 
nEmbers 48 there is provided a metal bar 50 
which is adapted to be moved against the packing 
member by a threaded bolt 5f which extends 
through a similarly threaded aperture 52 in the 
top 4 and is provided with a nut 53 for locking 
it in an adjusted position. 
The ends of the rollers 32 which are positioned 

. 

S 
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in the recesses 38 are adapted to engage packing 
rings 54 which are positioned in annular grooves 
54 in the recesses 38. These packing rings may 
be made of rubber or other Suitable laterial and 
are normally of greater depth than the depth of 
the grooves 54' so that when the device is Oper 
atively assembled the elds of the rollers compress 
the packing ringS. 
From the foregoing it Will be seen that When the 

rollers 32 are positioned as shown in Fig. 1. With 
the recesses 34 defining a straight Wertical open 
ing between the rollers there is an unobstructed 
passageway through the device of approximately 
the same diameter as the diameter of the aperture 
2, whereby drill tubing may be freely withdraw 
Or inserted. When the rollers are iOtated by 
means of the Worm pinion 44 and the WOrin gears 
to the position shown at Fig. 5 the grooves 3 
define a restricted Substantially circular opening 
etween the roilers adapted for reception of di'ili 

tubing So as to pack-Off around said tubing, aid 
When the drill tubing has been Withdrawn and 
the rollers are turned to the position. Sinown at 
Fig. 7, their cooperating surfaces 36 coimpletely 
close and Seal the opening between the rollers. 

During a drilling operation. When tiere is a 
String of drill tubing 55 operating in the well there 
is provided a drilling nipple 56 on the device G. 
As shown this drilling nipple includes a body 
portion 57 having a downwardly extending 
frustro-conically shaped collar 58 which is adapted 
to be postioned in the aperture 27 of the neck 26. 
The collar 58 is provided with an aperture 59, 
the upper portion of which is threaded as at 60 
for securing thereto a pipe 6. The pipe 6i is 
preferably outwardly fiared at its upper end and 
has a flow pipe 62 extending therefron. The 
body portion 57 is provided With a plurality of Slots 
63 in which the bolts 29 are adapted to be posi 
tioned and the nuts 30 are adapted to Secure the 
drilling nipple in position. On the housing 2. 
Should the well start to blow in while the drill 

tubing 55 is in the well the roilers are rotated 
until the opening between the rollers is restricted 
by alienent of the cooperating grooves 3 So that 
the rollers Snugly embrace and pack-off around 
the drill tubing as shown at Fig. 5. When the 
rollers are in this position the gas in the well 
cannot pass through the device around the drill 
tubing and the packing members 48 prevent the 
gas pressure from paSSing around the rollers. 

After the rollers have been actuated so as to 
Seal around the drill tubing the drilling nipple 
56 nay be noved out of engagement With the de 
vice and a plug 64 put in its place. As shown 
this plug comprises a split ring 5 which fits 
around the drill tubing and Which is made of a 
resilient material Such as a specially prepared 
rubber and a split metal canilping in ember 66 
which surrounds the drill tubing. 
The ring 65 is conically shaped and is posi 

tioned in the aperture 2 of the neck 2 
and the clamping member 66 includes a conically 
shaped portion 67 which engagcs the ring G5 and 
a plurality of slots 68 in which the bolts 29 are 
positioned so that the nuts 39 clamp the plug in 
position. Thus, even though the rollers 32 give 
way, the plug 64 would still effectively pack off 
around the drill tubing. 
When the device is actuated to a closed posi 

tion the pressure in the well may be relieved by 
Opening the control valve 25 in the pipe line 24. 
When the device is actuated to a closed position 
When there is no drill tubing in the well as shown 
in Fig. 7 a solid plug 70 similar to the plug 64 is 
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secured in position to close the passageway 
through the aperture 2. 
What is claired is: 
I. In a drilling apparatus, the combination of 

a Well casing, a drill stem rotatable in said cas 
ing, a Supplementary casing, there being an 
aperture in said supplementary casing through 
Which said drill stem extends, a pair of cylinders 
rotatably mounted in said supplementary casing, 
Said cylinders having aligned peripheral grooves 
necially of the axial length of the cylinders, said 
grooves being arranged to form circular aper 
tures of varying diameters by rotating the cylin 
ders, and resilient packing in the grooves and at 
the peripheral surfaces of the cylinders along 
their length beyond their grooves and around the 
cylinders, the resilient packing providing a seal 
ing surface argund the circular apertures and 
maintaining a sealing engagement between the 
cooperating cylinders and between the supple 
Eileratary casing and the respective cylinders 
throughout rotation of the cylinders. 

2. In a device of the class described, a casing, 
an aperture in the botton of said casing, an 
aperture in the top of Said casing, said apertures 
being coaxial, a pair of rollers in said casing, re 
Cesses in the Sides of Said casing, said rollers ex 
tending across Said casing and the ends of said 
rollers being positioned in said reeesses, a groove 
in each of the rollers naedially of its axial length, 
Said giOOves being Seni-cylindrical, one portion 
of Said grooves being of approximately the same 
radius as the radii of Said casing apertures and 
diminishing to a point on the periphery of said 
IOilers, Said grooves in one position of said roll 
ers forning a passageway through said casing 
of approximately the same diameter as the di 
ameter of Said casing aperttires and upon rota 
tion of Said rollers the shape of said passageway 
remaining circular and diminishing until con 
pletely closed by the periphery of said rollers, 
and a resilient covering on each roder at its 
groove and at its peripheral surface along its 
length beyond its groove and extending com 
pletely around the roller, said residient cover 
ings providing a sealing surface around the pas 
sageway and sealing engagement between the co 
Operating rollers and between the casing and the 
respective rollers throughout rotation of the 
rolers. 

3. In a device of the class described, a casing, 
an aperture in the botton of said easing, an 
aperture in the top of said casing, said apertures 
being coaxia, a pair of rollers rotatable in said 
casing, a groove in each of the roilers medially 
of its axial length, Said grooves being semi-cylin 
drica, one portion of Said grooves being of ap 
proximately the same radius as the radii of said 
casing apertures and dininishing to a point or 
the periphery of said rollers, said grooves in one 
position of said rollers forning a passageway 
through said casing of approximately the same 
diameter as the diameter of said casing aper 
tures and upon rotation of Said rollers the di 
ameter of said passageway diminishing until 
completely closed by the periphery of said roll 
ers, and resilient packing in the grooves and at 
the peripheral surfaces of the rollers along their 
length beyond their grooves and around the roll 
ers, said packing providing a sealing surface 
around the passageway and maintaining a Seal 
ing engagement between the cooperating rol 
ers and between the casing and the respective 
rollers throughout rotation of the rollers. 

4. In a device of the class described, a casing, 

3 
a1 aperture in the bottoena of said easing, an 
aperture in the top of said casing, said apartures 
being coaxia, a pair of rollers in said casing, re 
eesses in the sides of Said casing, said rollers ex 
tending across Said Casing and the ends of Said 
roller being positioned in said recesses, a resilient 
covering on said rolliers, the peripinery of said 
rollers baing in engagement, a groove in each of 
Sadd rollers, Said grooves being Semi-cylindrical, 
One portion of Said grooves being of approxi 
mately the Sane radis as the radii of Said cas 
ing aperttires and said grooves dininishing to a 
got on the periphery of Said roles, said 
grooves. In one position of Said rollers fornig a 
passageway through said casing of approximately 
the sale diameter as the diameter of Said cas 
ing apertires and upon rotation of said rollers 
the diameter of Seid paSSageWay dininishing in 
til it is completely closed by the periphery of 
Said Oilers, a packing member positioned be 
tween the periphery of each of said rollers and 
the adjacent end of Said casing, a seat on which 
said packing members are positioned, a corn 
pression member associated with each of said 
packing members, a threaded bolt engaging each 
of said. Compression merribers, said bolts extend 
ing through threaded apertures in said casing 
and being provided with lock nuts, a shaft on 
each of Said rollers, Said shafts extending 
through Said casing, a packing gland associated 
with each of said shafts, a gear on each of said 
shafts, said gears being in nesh with a common 
pinion gear and near as to rotate said pinion 
gear. 

5. In a device of the elass described, a cas 
ing, there being an aperture in the botton of 
said casing and an aperture in the top of said 
casing, said apertures being coaxial, a pair of 
rollers in said casing, recesses in the sides of 
said casing, said rollers extending across Said 
casing and the ends of said rollers being posi 
tioned in said recesses, an annular groove in each 
of said recesses, a packing nearber in each of 
said grooves, the ends of said rolliers being 
adapted to engage Said packing members, Said 
packing menbers when engaged by said rollers 
being in a compressed state, a resilient covering 
on said rollers, the periphery of said rollers be 
ing in engagement, a groove in each of said rol 
ters, said grooves being arcuata, Ore portion of 
said grooves being of approximately the Sane 
radius as the radii of Said casing apertures and 
-diminishing to a point on the periphery of Said 
rollers, said grooves in one position of said roll 
ers forning a passageWay through said casing 
of approximately the same diameter as the di 
ameter of said casing apertures and upon rota 
tion of said rollers the diameter of said passage 
way diminishing until completely closed by the 
periphery of said rollers, and means to rotate 
said rolers. 

6. A wave for closing the Space around pipes 
of various diameters, sadd valve including a cas 
ig and a pair of cylinders, each of said cylinders 
having a peripheral recess medially of the axial 
length of the cylinder, said recesses being in 
alignment, the recesses of Said cylinders varying 
in width and depth and being shaped so that the 
Walls of the recesses cooperate to form a passage 
way through the Casing adapted to completely 
surround the pipes, the cylinders being adapted 
for rotation to vary the diameter of the passage 
Way, a resilient covering on each cylinder at its 
recess and at its peripheral surface along its length 
beyond its recess and extending completely 
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around its cylinder, said resilient coverings pro 
Widing a Sealing surface around the passageway 
and maintaining a sealing engagement between 
the cooperating cylinders and between the cas 
ing and the respective cylinders throughout ro 
tation of the cylinders. 

7. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable ele 
ments having recesses which when the elements 
are turned to one position cooperate to define an 
opening between the elements through which a 
pipe may be freely projected, the rotatable ele 
ments having grooves medially of their axial 
length which when the elements are turned to 
another position cooperate to define an appreci 
ably restricted opening between the elements in 
which a pipe is adapted for reception with the 
grooved Surfaces of the rotatable elements Snugly 
embracing the pipe, and the rotatable elements 
having cooperating contact surfaces which when 
the elements are turned to Still another position 
are adapted for contact to provide a closure be 
tween the elements when the pipe has been with 
drawn, and resilient packing in the grooves and at 
the Surfaces of the rotatable elements along their 
length beyond the grooves and at the cooperating 
contact surfaces of the elements and extending 
around said elements, the packing providing a 
Sealing Surface around the restricted opening and 
maintaining a Sealing engagement between the 
rotatable elements along their length beyond their 
grooves when the rotatable elements are in the 
Second mentioned position, and maintaining a 
Sealing engagement between the cooperating con 
tact Surfaces when the rotatable elements are in 
the third mentioned position, and maintaining a 
Sealing engagement between the casing and the 
respective rotatable elements at both the Second 
and third mentioned positions of the elements. 

8. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable 
elements having recesses which when the elements 
are turned to one position cooperate to define an 
opening between the elements through which a 
pipe may be freely projected, the rotatable ele 
ments having grooves medially of their axial 
length which when the elements are turned to 
another position cooperate to define an appreci 
ably restricted opening between the elements in 
which a pipe is adapted for reception with the 
grooved surfaces of the rotatable elements snugly 
embracing the pipe, and the rotatable elements 
having cooperating contact Surfaces which when 
the elements are turned to still another position 
are adapted for contact to provide a closure be 
tween the elements when the pipe has been with 
drawn, and resilient packing in the grooves and 
at the surfaces of the rotatable elements along 
their length beyond the grooves and at the co 
operating contact surfaces of the elements, the 
packing providing a Sealing Surface around the 
restricted opening and maintaining a Sealing en 
gagement between the rotatable elements along 
their length beyond their grooves when the ro 
tatable elements are in the Second mentioned po 
sition, and maintaining a sealing engagement be 
tween the cooperating contact surfaces when the 
rotatable elements are in the third mentioned 
position. 

9. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable 
elements having chordal recesses which when the 
elements are turned to one position Cooperate to 
define a straight unobstructed vertical opening 
between the elements through which a pipe may 

19,684 
be freely projected, the rotatable elements hav 
ing grooves medially of their axial length which 
when the elements are turned to another position 
COOperate to define an appreciably restricted 
opening, between the elements in which a pipe is 
adapted for reception with the grooved surfaces 
of the rotatable elements snugly embracing the 
pipe, and the rotatable elements having cooperat 
ing contact surfaces which when the elements are 
turned to still another position are adapted for 
contact to provide a closure between the elements 
When the pipe has been withdrawn, and resilient 
packing in the grooves and at the surfaces of the 
rotatable elements along their length beyond the 
grooves and at tile cooperating contact surfaces 
of the elements and extending around said ele 
ments, the packing providing a Sealing surface 
around the restricted opening and maintaining a 
Sealing engagement between the rotatable ele 
ments along their length beyond their grooves 
when the rotatable elements are in the second 
mentioned position, and maintaining a sealing 
engagement between the cooperating contact Sur 
faces when the rotatable elements are in the third 
mentioned position, and maintaining a sealing : 
engagement between the casing and the respec 
tive rotatable elements at both the second and 
third mentioned positions of the elements. 

10. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable 
elements having grooves medially of their axial 
length which when the elements are turned to 
One position cooperate to define an appreciably 
restricted opening between the elements in which 
a pipe is adapted for reception with the grooved 
Surfaces of the rotatable elements snugly em 
bracing the pipe, and the rotatable elements 
having cooperating contact surfaces which when 
the elements are turned to another position are 
adapted for contact to provide a closure between 
the elements when the pipe has been withdrawn, 
and resilient packing in the grooves and at the 
Surfaces of the rotatable elements along their 
length beyond the grooves and at the cooperat 
ing contact surfaces of the elements and ex 
tending around said elements, the packing pro 
viding a sealing surface around the restricted 
opening and maintaining a sealing engagement 
between the rotatable elements along their length 
beyond their grooves when the rotatable ele 
ments are in the first mentioned position, and 
maintaining a sealing engagement between the 
cooperating contact Surfaces when the rotatable 
elements are in the second mentioned position, 
and maintaining a sealing engagement between 
the casing and the respective rotatable elements 
at each of said positions of the elements. 

11. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable 
elements having grooves medially of their axial 
length which when the elements are turned to 
One position cooperate to define an appreciably 
restricted opening between the elements in which 
a pipe is adapted for reception with the grooved 
Surfaces of the rotatable elements Snugly em 
bracing the pipe, and the rotatable elements hav 
ing cooperating contact surfaces which when the 
elements are turned to another position are 
adapted for contact to provide a closure between 
the elements when the pipe has been withdrawn, 
and resilient packing in the grooves and at the 
Surfaces of the rotatable elements along their 
length beyond the grooves and at the cooperat 
ing contact surfaces of the elements, the pack 
ing providing a Sealing Surface around the re 
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Stricted opening and maintaining a sealing en 
gagement between the rotatable elements along 
their length beyond their grooves when the ro 
tatable elements are in the first mentioned po 
Sition, and maintaining a sealing engagement 
between the cooperating contact Surfaces when 
the rotatable elements are in the second men 
tioned position. 

12. In a valve, a casing, a pair of juxtapositioned 
elements rotatable in the casing, the rotatable 
elements having recesses which when the ele 
ments are turned to one position cooperate to 
define an opening adapted to receive a pipe, the 

5 
rotatable elements having cooperating contact 
Surfaces which when the elements are turned to 
another position are adapted for contact to pro 
wide a closure between the rotatable elements 
when the pipe has been withdrawn, a packing 
member between the periphery of each of the 
rotatable elements and the adjacent wall of the 
casing, a Seat for each of Said packing men 
bers, and a compression member associated with 
each of said packing members. 

J WARREN MACCLATCHIE, 
Assignee of John Young, Deceased. 
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